The present study, an international web-based survey, was focused on four aims: to obtain sports science professional's self-reported statistical knowledge levels and how this knowledge varies by research area, to investigate and specify when statistics courses should be taught in sports science education and to identify the key statistical methods relevant to sports science education. Methods: In the present study, sports science professional data obtained by a web-based survey. Participants were selected randomly from the PubMed (www.ncbi.nlm.nih.gov) database for the years 2010-2018 using the keywords "school of sports science, faculty of sports science, sports faculty" by screening the sports science journals. Therefore, the participants were determined by searching the keywords in the corresponding or the first author's address information of the articles.
he acceptance of the results obtained from scientific research depends on the correct interpretation of the findings obtained by appropriate statistical analysis. In the generalizability process of the results; if statistics is considered as a tool, this tool must be used correctly and consciously. The fact that every step of scientific research from planning to the interpretation of results includes statistics, this tool leads to the integration of itself into various disci-plines. Since scientific journals are aware of this fact and do not want to compromise on the statistical quality of the work they publish, they also include statistics or biostatistics editors in the editorial team. This importance given by scientific journals to the statistics requires the authors and readers should have at least a basic knowledge of statistics to be able to publish their work and benefit from the studies published in these journals that want to maintain this quality [1] . Many T studies in the literature evaluated the importance given to statistics according to various disciplines. While some of these studies [2] [3] [4] [5] [6] examined the importance of statistics regarding the authors who submitted their studies to the journals, some of them [7] [8] [9] [10] [11] [12] [13] focused on the statistical errors in the articles published in scientific journals and aimed to emphasize the importance given to the statistics regarding journals. In addition to this statistics-based press, scientific journals sometimes try to fulfill their mission by publishing articles aimed at informing their readers about basic statistical concepts and sometimes informing them about the advanced statistical methods specific to their disciplines. Despite these positive initiatives, the effort and pressure to increase the number of publications produced in the academic environment, unfortunately, sometimes violate the scientific framework based on the concepts of rigor, repeatability, and transparency [14] .
By applying statistical methods to various disciplines, statistical methods specific to the fields have emerged, and thus, the science of statistics has been integrated into many fields. One of the integrated fields of statistics science is sports sciences. As a result of this integration Casals and Finch [15] , mentioned the fields of specializations that are specific to statistics and sports science as sabermetrics, Moneyball, sports analyst,and sports biostatistician. As in every discipline, the place of statistics in sports sciences is also important for the view of selecting the appropriate statistical procedure, to analyzing data, to the presentation of results. Moreover, this importance is directly proportional to the statistics education administered at the undergraduate and graduate level and the need for statistics in the publication stage of studies in scientific journals.For this reason, our study focused on sports science professionals with a PhD. degree.Therefore, participants just with a bachelor's or master's degree excluded from the evaluation.
The present study, an international web-based survey, was focused on four aims: to obtain sportsscienceresearchers' self-reported statistical knowledge levels and how this knowledge varies by research area, to investigate and specify when statistics courses should be taught in sports science education and to identify the key statistical methods relevant to this education process.
METHODS
In the present study, sports science professional data obtained by a web-based survey. Participants were selected randomly from the PubMed (www.ncbi.nlm.nih.gov) database for the years 2010-2018 using the keywords "school of sports science,faculty of sports science, sports faculty" by screening the sports science journals. Therefore, the participants weredetermined by searching the keywords in the corresponding or the first author's address information of the articles.After the identification of the participants, they were also confirmed to be sports science professionals from their institutional web page ortheir previous studies.The participants were invited to participate in the survey via e-mail, and the respondentswere directed to the survey at SurveyMonkey (https://www.surveymonkey.com). In the first part of the survey, subjects were asked whether a statistics or biostatistics course would be useful for their future careers (from "completely disagree: 1"; to "completely agree: 5"), at which semester or semesters should statistics or biostatistics be administered, and how much importance they placed on statistics (from "not important: 0"; to "very important: 10"). In the second section of the survey, the subjects were asked which statistical methods, tests and techniques they knew, out of 54 methods and techniques which referenced based on our previous studies [2] [3] [4] [5] . Only self-reported general knowledge about the procedures was assessed. In the questionnaire, methods, tests and techniques were grouped as "general statistics knowledge". Subgroup statistical methods, tests and techniques were classified as follows: "parametric tests", "nonparametric tests", "multivariate methods", "sampling methods" and "survival analysis methods". The selfreported statistics knowledge of each participant was converted to a ratio by dividing the number of methods, tests, and techniques that the participant knew by the total number of methods, tests and techniques in that subject group.
Statistical Analysis
In this study, the Shapiro-Wilk normality test was applied to determine whether the variables were normally distributed. For comparison, Analysis of Variance (ANOVA), Kruskal-Wallis test, Independent samples t-test and Mann-Whitney U test were applied using a significance level of α=0.05. Data were presented with median and interquartile range (IQR) which is equal to the difference between the 25 th and 75 th percentile value and also supported with mean ± standard deviation values. The relation between categorical variables was examined using correlation analysis, and Spearman correlation coefficient was computed. Statistical analyses performed by using SPSS (IBM Corp. Released 2012. IBM SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM Corp.).
RESULTS
Of the 2089 e-mail invitations sent, 123were rejected by the server due to e-mail addresses being either incorrectly spelled or no longer valid, leaving an estimated1, 966 e-mail recipients. Those who responded with the intention of participating numbered 166, reflecting a response rate of 8.44%. Additionally, of 166 respondents, 29 were excluded from the study due to their failure to complete the survey.
Participants mean age was 24.80 ± 8.98 years (range: 26 to 70 years). The majority of participants were male (n = 102, 74.48%). Socio-demographic characteristics of the participants presented in Table 1 .
A total of 137 sports science researchers from five continents and 38 countries participated in our study ( Table 2) .
Of the total 137 participants, 109 (79.56%) were academic staff, and 28 (20.44%) were not. All of 137 participants had a PhD. degree. Nearly 41% of the participants (n = 55) stated that they hadadministereda statistics course in postgraduate education. The second most chosen option was determined by those (n = 52, 37.96%) who administered the course at both the 
undergraduate and graduate level. The distribution of the responses of the remaining participants as follows:11.68% (n = 16) took a biostatistics course only during undergraduate education, and the remaining 10.22% (n = 14) stated that they never took a statistics or biostatistics course (Fig. 1) . Two of the preferences of the period in which the course should be taken were surprisingly the same and the highest ratio with 43.80% (n = 60). The rest of the preferred opinions were as follows: 11.68% (n = 16) of the participants preferred that the course isadministered only at the undergraduate level, and 0.73% (n = 1) stated that there was no need to administer the course (Fig. 1) .
It was determined that SPSS is the most preferred statistical software for statistical analysis (Fig. 2) . The three most-preferred statistical software are as follows: SPSS (65.96%), STATISTICA (9.22%) and LISREL&GraphPad (3.55%).
Academic participants which include staff personnel who hold an academic rank with titles such as professor, associate professor, assistant professor, instructor, lecturer, or the equivalent of any of these academic ranksand non-academic participants think that the statistics course is very important for them and that administering the course will benefit the profession in the future (Table 3 ). There was no difference in responses between academic and nonacademic staff. Furthermore, all participants also agreed on the importance of statistics with the median point 9 (IQR: 2).Regardless of whether they were academic staff or not, there was also no difference between participant's responses to the importance of statistics and its usefulness, even when examined only in the research area of sports science (Table 3) .
There is no difference between the academic and the non-academic staff according to the self-reported informationlevel (Table 4 ). Moreover, there is also no difference between the research areasaccording to the self-reportedknowledge levels ( Table 5 ).
There is a relationship between the number of studies that participants place in the first order and their statistical knowledge levels. With the increase in the level of knowledge of the participants about general statistics, multivariate methods and parametric tests, the number of publications they are in the first order are increasing ( Table 6 ). 
DISCUSSION
The science of statistics is constantly evolving, and the products that it creates as a result of its cooperation with different disciplines make statistics popular. Understanding statistical concepts and skills are very important for those who read and publish scientific articles [1, 16] . A statistician who is proficient in instruments and uses in statistics science can use these features to specialize in his field.
As in every branch where statistics act together, statistics are of great importance for sports sciences. In the present study, it is aimed to examine whether this importance has changed according to the subbranches of sports sciences and whether the participants are academic staff or not. Similar to our previous studies [2] [3] [4] [5] [6] , it is seen that statistics (to the biostatistics in the sports sciences undergraduate and graduate education curriculum) are also given importance in sports sciences. However, this emphasis on statistics did not differ according to whether the participants were academic staff or not. Beyond the difference between academic and non-academic staff members, regarding the importance of statistics course and the role in career advancement, there was also no difference among research areas of sports science professionals. There is a clear distinction between the participants according to their opinions about when the course should be given. Almost half of the participants stated that they took the course only during the undergraduate term; the other group, who had a similar rate, stated that they took the course both in undergraduate and postgraduate periods. Since the present study is also multinational, it is likely that the undergraduate and graduate curricula that include the statistical course vary from country to country. Also, this finding is consistent with previous studies [2] [3] [4] [5] . As in medicine, veterinary, dentistry and nursing; it is not surprising to see that the importance of statistics is also given in sports sciences.
Ten percent of the participants in our study stated that they did not take the course of statistics throughout their education. This can be interpreted that the remaining participants experience at least one statistical software during the application in the application of statistics or biostatistics course. With the experience of our previous studies, researchers tend to prefer statistical software with the user interface in their work. As in our previous studies [2] [3] [4] [5] , SPSS is the software that the participants prefer in statistical analysis. In our study, as in our previous studies, participants highlighted the SPSS program as a tool to transfer their statistical skills to their scientific research. It is known that biostatistics or statistics courses are considered a cautious course by professionals, especially in health sciences, and they do not have the necessary importance in postgraduate education [17, 18] . The fact that the required importance is not given to the statistics course and that the required interest is not shown, causes a lack of basic level of statistics to be felt especially in the case of an academic career.
Emphasizing the importance of statistics by the researchers involved in our previous studies may be a potential consequence of this lack. Also, it should be kept in mind that the deficiency felt against the statistics can be explained by the general lack of knowledge, but also by the inadequacy of specific techniques. In our study, the participants were asked to indicate which of the subtitles included in the statistical techniques, and the awareness levels about the statistics were tried to be measured. There was no difference between academic and non-academic sports science professionals regarding self-reported knowledge of statistics subjects.
Moreover, there was no difference in the level of knowledge by a sports science professional's research A noteworthy finding is that both academic and non-academic staff have high levels of self-reported knowledge about parametric tests. To use parametric tests, some assumptions such as normality or homogeneity of variances should be provided. In contrast to the parametric tests, the relatively low level of self-reported knowledge of the participants about nonparametric tests necessitates the questioning of their ability to distinguish between parametric and non-parametric tests. The use of nonparametric tests where parametric tests should be applied will result in loss of power and questioning of the findings obtained fromthe analyzes [19] [20] [21] . The highest level of knowledge of the participants after parametric tests is about univariate analysis methods. Moreover, it is seen that the participants know nonparametric tests even though below average. When Table 4 and Table 5 are examined, it is seen that the level of general self-reported statistical knowledge of the participants is low. Another finding that did not surprise us in our study and was confirmed by our previous studies [2] [3] [4] is that the level of knowledge about sampling is quite low. The finding that sport science professionals are almost completely unaware of sampling techniques is somewhat unsettling because sampling is the first important topic that a researcher considers during the planning stage of the study. Researchers hope that the data collected from given samples and its interpretation will accurately reflect the conditions found in the general population or group [1] . For this reason, to make a consistent, efficient and unbiased prediction at the end of a study, it is important to apply sampling techniques accurately [3] .
When we investigated the relationship between sports science professionals' self-reported knowledge level of statistical methods and the number of articles they published, there was a significant relationship between the participants' knowledge of univariate methods, multivariate methods and general statistical knowledgewith the number of articles they published. This finding indicates that the number of first name publications of the participants increased with the increase in the level of knowledge in the related titles. Considering the level of awareness of the participants about statistics, it is recommended that scientific studies should be carried out with an expert from the planning stage to the reporting stage. It is important to remember that the design of each study and the characteristics of the data obtained may be different and specific to a particular study, so each study may require different statistical methods with which the researchers may be unfamiliar [3] . In this aspect, collaboration of statisticians or biostatisticians is essential.
Limitations
One of the main limitations of this study is the low response rate (< 10%). The low response rate is not surprising, given that response rates to surveys have dramatically declined over time, due to the proliferation of junk mail, the rapid growth and ease of large-scale surveys, and resulting complaints that people feel "bombarded" with Internet-based surveys in the face of increasing demands on their time [22] . However, our response rate of 8.44% is similar to that of web-based studies in previous research aimed at nursing professionals (5.07%) [5] , academic veterinarians (4.38%) [2] , primary care physicians (5.7%) [23] , dental physicians (9.1%) [3] , and a group of urologists (9.3%) [24] . When similar studies are considered, our response rate is acceptable.
CONCLUSION
The present study is significant regardingits international scope, intent and originality due to the uniqueness of this scope. Our study provides information regarding self-reported levels of statistical knowledge of sports science professionals by research area and academic positionand provides guidance regarding the ideal semester for administering a statistics course. This study can also contribute to revising higher education sports science curricula by including frequently used statistical methods as a part of sports science research to enable professionals to understand current research and contribute to its ongoing discussion.
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